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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance data transfer 
rate within the range of the DSRC protocol standards. 
SOLUTION: A communication control circuit la provided 
in the inside of an on-vehicle device 1 used for the 
automatic fare collection system adds information, such 
as a sequence number data length to data to be 
generated and sent by an application processing unit 2, 
corresponding to four channels and divides the resulting 
data, assigns them respectively to LID1-LID4 and 
transmits them according to the DSRC protocol. A road- 
side unit 3 assembles the received data to restore the 
original data. By using a plurality of LIDs data transfer 
processing can be conducted through retrial processing, 
even when data transfer is failed. Available LIDs among 
the 4 LIDs are retrieved by receiving an FCMC and a 
plurality of idle slots are used effectively, so that the 
efficiency of data transmission can be enhanced. 
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JUM) VST (Vehicle Service Talbe ) 0$ 

^ (mia.(c) »«Sl;J^<bOVST$fi) SrWi: -^0 
^n-rttOL I D 1 - L I D 4 (rWi"^ 

[0 0 4 8] CCl-e. BST(i. ISfll«3fflUi3tt-5>^J- 

T% ^<0®^(i(±. »«Slffl|;!i-'b[BlNFUACTC^'g: 
(t/::<7)T% -r^TcOL I D 1 -4 (I^^LTPlClf^^li 



# 2001-186576 
{Z-t^X(OL l D 1 --4llitLT|B]B#U|B]i:iff^S:i@glJ 

izmmi-.^^tizf^^bo 

[0 0 4 9] z(Dt^. m'r>Mn^t(7yv > ^mtiL^ 

X iZtm ^ C ^ -e # V ^tf U (i . SO 0 ^ T T' ^ 
fzUDS<r>1&fSifBST(Dmm'S:^7^J:no ^l^MXX^ 
fj:i)^^fzh I DtCov^Tli&^^n;?) J: ^ t:^:oTv^ 

^ lig tc mi'lH-;;:*] 19 ^ T T B S T O illft 4^ o J: ^ 

10 0 5 0] L I D(C^ti-^^J y ^mt^^i^^ 

ffi-to ^#fi^tl(i. Mtgl3ffl;^f^^bG e t. r e q {Y 
(1114 (d) #PS) o ■ 

[0 0 5 1] ^:^^(rttUT*:ttSl^^^?^m$:I^^Ge 
t. rsp (ryh^xrf:>x) ^Sfgi"^ (IbJH 
( e ) #HB) ^ ^ T\ Sit L fcm-^o T h U ^ - h o 

rtsici: ^)|B]— *«^i K J: fi^'f-'f' > )i^mmx 

f>^ztimUir:h (G e t -/U ^ r ^ J:^T h U 
kfi- b<7)i^mLJ^WO:^j£. CTx.(i*Ac t i o n*7*>J 

L I Dmzdfiirn^^o ztizx ^m&<07^-9^^> 

[0 0 5 2] mei±. *«Sl:^>'bKfflS«3UitLT4 
IS COT'- i^^^> ^wkSrfflv^TT'- 5'^Ei3l^r^T^ n «^ 

crn hn;KD-) -t>60P^'V 7Rt>'^'aU > ^J^ftUtSHJil 
L LCUov^r<i*I^LT^LTi/^^o COll 6 

V 3 >4!ia^a2*^ic>#x.tbn^tKillL;tv^T 

t ^O^SiJ'^'f XiiLPDU (Link ProtocolData Unit 

J: ^ X\,z^^nh£^^i)^hl>o 
[0 0 5 3] ^«iJL/;:T-'-^05feSii:ii. ffl¥iw<7)r*r 
<; V 3 >;5ff'-^«:ffl7c:i-'2)/ci?)Ov-^>X:h> 

- ^ it 4 m<r>-r- ^ > )\^iz^ix^'ixm^ix^o 
Sr. &L I DftcoD S R C-/n b =i;KOA c.t i on-/ 
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10 0 5 4] Ac t i o n-7^»; ^ -r -f 7' o ') flX 
0(i. ZZX-lt. 1?iJx.(f[l5 (a) (CTpi-J: o ti. F&ffifl 
1i|3ffl;4^'bA c t . r e q (TC^ v 3 > V ^ J^X h) t 
i3l®L. C:nt^ltT»«S11Pil7!i^<bAc t . rsp 

Otf^-llli. (i. A c t . rspl'FCMC-e 

3m'^f<oy u-i^iitmLx^mLxy^^^ mm (b) 

-(d) #PS) o 

[0 0 5 5] DSRCT'n 1> rj;KiL I DttiI4ill<7)a 

3 )ix{t^u < •vfttiT'- #fi:r'*) ^FDU ^^^^ 0 t 

LPDU(i. MAC l-^-Vl^-C 6 5 ^ f- y h*eU53" 
U^n. MPDU (MAC Protocol Data Unit) t^^^o 

[0 0 5 61 LI (i4 ^-v >^^;u5J'<7)7-n h 
-€-n-P:llC0M P D U ^'§:ifm^.^K L I D 1 - L I D 
4 0-en^;IXtC*+ L Xm #tt <b :I^7^JMD S r*M P D U 

<ommin^£Oo zixizx^. 4iaoMD 

^ o 

[0 0 5 7] m^msXit. MDC^^ifWL^t^M^ 
L I DUitSi-^MACP^^tC^SixLPDUOa;^ 

jziT^^n-pnoMAC v^'^'-e^T't^o LPDuom 

[0 0 5 8] -f-^ ^^^^V-^^iiJ-r'- ^(±D S RCOiiMtt 

ill T*- ^5^ i^^iW^^t ^pUj«P L ;t '> - ^ > ;^ > / < 
-iiT-'-^ftUJ: OTT^'jy-va >f'-^^coa<;^jz:T 

[0 0 5 9] ia7(i. ±i£<^*&^T% 0ax-(fL I D30 

T'- 3^ ^ -v > ^> is V ^ r afi "7 - ;&^i§* u 7t 

TV^^OT% lO(7)L I DT-^fir^JS'&tS'Sr iifi 
[0 0 6 0] •t'Sr*^*). *5fe^<Oil«:^^^^gflai-^Jf 

^ > «^9J L fz^ik<r> DSRC-rnhn ;u-em^ $ ii 

^gr>^(i^<. L;t:;!»^oT> I D tlJ^t)£. LTff ^ ^ 
[0 0 6 1] 0!lx.«f. HTCOtf'&T-ii. L I D3im^' 



(9) 2 0 0 1 - 1 8 6 5 7 6 

76 

1) -C^Ht^v-Tij^lliL. ff&ffll1t3 7^^'MDC 3 ^T'Srtt 

D C 3 T&^ff O^'IfJi ^ <t -9 C: ^: ^ o 
10 0 6 2] ifj. mraL/c<i: §L I DftOfe^i 

oNSi^ (i^sKumn ^ t > ^ -> - ^ > X > / < 

-U^o'v>T> L I DlC*tSi-'l)MAC V-f-V (lilt LT 
L PDUcoa.<J^2:T^-€-n-moMAC I- < ■VT'lT't 
t^, L PDUc04i.c;2^jVT7^^^Ti-^ iix Sit^)lo/c-r- 

Iffl (7) -f-'- ^ > ;i.7&f^ ^ > ^wi. ^ffl -r- ^ 4:$(tfl)t 
[0 0 6 3] ^■v>^wU5J-®]-r-^(iDSRCOMjf^:^: 

#J-r'- ^Slt^3^^ <h ^?StC#SP L V - ^ > X > /s^ 

[0 0 6 4] ZCOXo^^^mm^^BA^^ili^, Z<DXn 
-5^^4O<0L ID1-LID4 ^rfflV^T 4 oo-f-'-^ 

1S3 tiistt^a«7i'--^*«j£i-'5,xn-y hmm^ 

30 fz. Z<om^Xi>^ DSRC >^n hr2;i.S:Sffi't^gB^ 
(Ci5V^T(i^ae5^o:^^€r^S-r;5,d2^5;&^^rv^OT% mm 
^(0^^i:'r:bZti)^X^^o 
[0 0 6 5] l&^g^li. *l&?go?i|^^^tiE-r^ 

MD s <r>mmzn-t.:b ^^ciijisotm^ j^y^To x 

^'(.zLXn^^^fZo ZZX^ 1-7U-A(i. 5fesSUf5g 
-r CM S izt^^-t ^UD S (Omiki: ^tz :^ u y V 
^xmf&^i^xy^-^o tfz. msti^-r J:oU> l^^n 
40 y bOB#ra(i01Ix.lf. 7 8 1. 2 5yusT'**). v^- 9 
mite5/<^h (byte) <h LTtf-M LTv^^o 1^0 (a 

-1) . (a -2) ituDSA^2m<r>m^x:^m^mjfm 

(b~2) iiMDST&MfflcOit^. (c-1), (c- 

2) (iMD S;^^8ia<7>it^lZOV^T7j^LTv^^o 

[0 0 6 6] (1) 3;^n»y h/^W-AT-lMDSO 
<^1¥fflL^c*|^ ( (a -2) 

65byte/ (781.25;i s X 3) =27.7 kbyte/s=221.8kbi 
t/s 

50 (2) 3;^n y b/7U-^-C2MDS«:i^fflL;'cJf^ 
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( (a-1) (Cta^) 
65byteX 1/ (781.25^ s X 3) =55.4 kbyte/s=443. 

7kbit/s 

(3) 5Xn y h/VU-ATMMD S 4MtfflL/::tf^- 
( (b-1) (l+B^) 

65byteX 4/ (781. 25 /u s X 5) =66. 56kbyte/s=532. 
48kbit/s 

(4) 9 Xn-y b/7U-AT'8MD S?r1tfflL/::if fe" 
.( (c-1) (CtaS) 

65byteX 8/ (781- 25, « s X 9) =73.96kbyte/s=591- 
64kblt/s 

[0 0 6 7] ^X±.(n^n\'^'LXW^^ L/::fg«. teii-r 

SOffiffliatScCSCfcT'-^J'^^ilJK (kbi t/s) 

[0 0 6 8] ffitttC'7U-A^ft;S:-r^xn y h 

^fiEtttciix-^'teilliiJS (k b i t/s) 

T-Tjti-J: ^ (c, 1 V u-uUfftiioV^-C 1 xn *y h53^coM 
D S/'ilt^fflv^^<OT% 1 *7lx-A$:«^i-^XD.y b 
X. ^ L /c;6^"o T V P - A ^ 7t *9 Ofcil x'- * 

[0 0 6 9] :$:f&5q^ifffl-rs m^^%x-7r^ 
lijp-r^ direct), ■r'-i'teiSiIKl±:*:# < ^j;e.o S 

[0 0 7 01 

[0 0 7 1 1 (^2 O^ifeff^S) H 1 0 2 

^fi2a. :Mf r- •> 3 2 b . MD (Mini Disk 

) ^W— ^2 c4*l!Sgl U«gi-i-;&«*tL/ji:C 

[0 0 7 21 »IS» 1 (i. 3 otf^TV"; -5^- •> 3 >ftia 

fie-c-* sfi^jix^^e 2 a . tf r- -> a > 2 

b, MD-ri^-V 2 c tzttlSLT. -?-it-e--it*'"bX*^ 



(10) #^2001-186576 

/« 

®2a, -Mfy--> 3 >4?tt2 b. MD■7•^-■^' 2 c o 

. [0 0 7 31 mm^mm^i bt±, pijx(±\ fi-^jR-S:^ 

M2 a U(±L I D 1 iriijl) ST« tfr- -> 3 >^g2 
blC(±L I D2^:SiJI)^t:, MD-7'W--V2 cUUL I 
D3 ^rSlJOST, -eil-rnOL I D 1 -L I D 3 trfflv* 

fi2 a ~ 2 c Sri^fflLTv^^tf ^IC(±, SocOLIDl 
~ L I D 3 r i&Tfleffl LTt'- i'teiiiaa^rff "9 *^ 
CTx-l^f, MD7*l^--^2 c S:ffifflLTv>4-v^*#^tZ(±, 
LIDS Lt£\.^X-r-9^M^min^J: n o 

[00741 COJ:t=&^2 <0||»^.tl i it{f , T "T 

';^r-->3 >ia3iiie2 a- 2 co-en-rnuitt&Lr 

L I D 1 - L I D 3 ^W'OSrTT-'-^'teJUaaSr^f^; 
o J: T tcLTV^^,WT% -f-^Tf^L I DTj^^ffloTtgi:^ 

[0 0 7 51 ^iJ, ±ie»2 0||i£ff^agUi5V^-C(±/T 

a^atr-tS-) T-*- J'Af^v^MDT'l — ^r2 c irt'tcov^ 

T(±. 2ffloL I D^^SlJ^)^T•CT'-^'|E^^^la^^^T^: 
[0 0 7 61 ty::. T^'V-^-va >^!!tS^e<7>aflT• 
§ J: o r i ^ t <0 S o 
[0 0 7 71 1S^<7)T-/>J y-v3 >i!!.31^fii:^^ffli- 
-5 L I D t iiifZ'ititi> c t it < , t^TO^jMv"- 

>) y--> 3 ^'SrtSo J: ^ (co-t ii:«:)<7)-r'-5' t LTC 

[0 0 7 81 (^3 (o^mrn) m 1 1 (±^iiwo^ 3 

50 ^li. »mSl(Cftx.T, fi£i^tt*ST-fflv>e>*tXv>^,« 
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B!tODSRC*|feS4 S-tSfcffl (4 a-4 d) fflv>-5fll 

f&tL^ TV'j 3 >5!L3l^«2 ^Z'^tx.T■r■•-^'5^ 
[0 0 7 91 w<D^RS:(Ci>v>T(±, T-f')^-'>a>^ 

n%^-t^^M-t^^r'-9i4-0(7)mn?S-4 a - 4 d 

J:ot-Ur#*:tfe||4 a- 4 d (Z^-v > ^^il-^SiJr'- 
<!: L-t4-x.-5.o iiiUJ:'), &**gS?4 a - 4 d {-liv^ 
-C(±. fi£*i:|Bl#<7)DSRC7*n h =r;KZ L/c**oTIS 
1M«l3ii!l(CT'-i'|£i^KLa*fifiT6 l&iffl^3«IiJV»-C 

[0 0 8 0] ttz. l&1i«3ffi!7>»«b#*:|RS4 a^4 d 

g >j!!La^g5<r)T'-5'i!!lSiaS&5 a IZ i 

^ o 

[0 0 8 1 ] Z.<D^n^^^2(r>mmW^W'AZX.ix\t^ TV 
4 a- 4 d(Cov^T«i. #?*^:tt«0-*> 0«rfflv^;&£^S 

[0 0 8 21 ±mnt&fmi^i^^^Xit. r yV»; 

x^M±2 mommsim d c i^^mmmmx ^ ^ j: ^ u 
z<7ymmimm.Lxi>s.y^-o 

[0 0 8 31 ^hiZ^ »iRS4 a-4 d;&*#-Sa«0 
^Uf$fflL«rt^J:^ U-t^£-5?^^*^o »«S4 a -4 

[0 0 8 41 (!g 4 <^lli£f^.® ) 111 1 2 (i2|5:|g?qo^ 4 



(11) #r^2 001-186576 

DSi'fflt^r. ^MDSdL I DrflJO ^TTKffllJItS 

X$>^o 

[0 0 8 51 -t'tb^. *:©fji(i, ^h^^\:i^itm^ 

t&4"L I D^^f&LX{^U<DT h t:^- h IcfBitLT 

70 ^ cost jr<7) jiff T-(i. $:«tg^i(i. m^tmU<r>1j^x 

CMC*U±i£L/cL I Di>^W^LX\^^^^\^^Ztmm 
LTACTCtSM-r^o C<7>f^. 8&1»|jS3ffl:*^*bBS 

[0 0 8 61 U >^ XA?^T-r -5) ^>:tl. 

1t3(i. *«SI1 (C*tLrFCMCOiSM<7)mt^. G e 
t. r e qV'; -f r*iM«"t;5>o C:lx(l*+LT. * 
20 iRSl(i«?jlli<7>r b'Jlf^-hilg^aiLTGe t. r 
s p t LTL I DOUX h'kmm't^o -CT% 
l(i. L I DOU X h <!: LT. mz^) > ^ im^L^-^^ 
t^{Zi^mLtzL lDi:m^^X. ^(D^^l^ y hX^^b 

i&mf'imt^'^^ztxmm(r>L I Di^mtxzix 
y^h tLXMiS-t^o 
[0 0 8 71 L I D(7)J£?iT*O^5Efi0iJx.li*^XOJ: ^ 
LT^^T't^o DSRC-/n hrj;w-emSi"^L I D 
(i. 4 ;i-^T-'y b 3 2 tf y h<;0<i«rflav^Tv>;2>7&^ CO 
^ *>g-^i^T- ^ hco5t§Ii::f±ei-^4o<7)e 'y h (it£?i 

it^'^^bZtX. i>t<DhlDi^i^xm±16mtX 

[0 0 8 81 ^XU. Kffl1^3 (i. 5:mt;t:L I DOU X 
h ?:#fi?X T ^ > ;U ^ ^ e&fflllt 3 111 OS^Eflgffl 

l(i. Zixi^m-t^t^ ^ML/cL I D«:T h tf^ 
40 -Mi-t yhL. -E-O-f -v >^wwSi:<OL I DICJ: *)K1B!I 
tt3 <kOiifi-efieffl-r^L I Dt*lj»fLTC-nt S e 

t. r sptLx^mmsizmmL. a±iz\.^i6^:^^:=r 

[0 0 8 91 ^XU. T'-:5'te^'>-^>XtC^ff L> 
11111^3 (i> FCMCcOiifili^u^TA c t i o n. re 
^ rtlct 0!lx(f4OOMDSHitt&L-T 

isffli-^ L I D 1 - 4 imy^^xr-^^.m(r>mmv^mi 

^m-r^o *«gl/i. dtLUt&C-CAc t i on. r 
s p(^J: «9&MD Si::*t)SLTL I D 1 - 4 J: 19 r'- 
50 ^5:»z;ii-t^o W±UJ:»9. -r'- 5^ fcii v - > X 
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[0 0 9 0] C:c0J:T4-»4O«teB.®(iJ:iUf, *ffe 
1^1 (I J: IK l1i<75L I Dl-fflt>rS&1P,i)t«3 tOfflT-'J 
> ^' ^cOfK, fl^OL I D^ffll.>•C-t■^0-f■ 
^^-r^l^^S^:-^)Mp S «:3pJfl3 LTf'- 5'eji<7)JiM«!=a 

10 0 9 21 r-f'jy-'ysyiSkmmWt. ±MiLfz'b 
7--- 9 (Oti^i^^j: n V 13 «-*«^-^l!fcft«# 



(12). !|fM2 0 0 1 - 1 8 6 5 7 6 

22 

[0 1 1 *f§fl^o^ 1 <r>m:mfmi:yf:-t > ^m-^^ 

[1121 ->:^T-A(^flS[B&1tRg;t-7j^i-7'o y i^a 
[041 > J'ift2:<ov-'5r>;^^^i-5' -f zi^-v- h 

[0 5 1 T"- 5' trii<7) ■> - > X ^^i- 5' -f A ^ ^ - h 

[061 r-r'}'r-i^3>7---9<r>^^j^mi7r^-tvm 

[0 7 1 r -T* 'J -Sr - •> 3 > -r- 5' <^«5;iijae «r 
70 H (■?-0 2) 

[0 8] *^iiE(cffli»7t*T';KOSi?g0 

[09] 1 Vb-AcOltfiKxo y hSiUit-t-SMDSO 
H 

[010] *lfeW<7)»2O«i<EBsg^^-r0 2ffla0 

[0111 ^^m<r>^z<r>mwnmi7r^-tm2ii&mm 
[0121 *56wo^4oiiisff^^s:^-r®isfeao> 

— y > X0 
[01 3] t^*ild?:^-r0 7ffi^0. . 
20 [t^-^OittWl 

1 t±»«ff (^^wfl^iifi^g) , la, lb {mmum 

mSS (iiM»Jffll¥S) , 2. 5t±T7*>;'^-v3 >-i!!i31 
^S, 2 ali*^-#iRS^fi (TVJ->--v3 >i«ia^ . 

m.) . 2 bJii-ifr--> 3 (r-zuy-v 3 Via 

S^fi) , 2 c liMD -7*U--V (TT-'j ■5---> 3 >iat31 

^M) , zimmm. m'^m^^m^m.) - 4a-4di± 
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[mis] 
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